Existing studies find that compared to non-lottery stocks, lottery-like stocks tend to be overpriced and earn lower subsequent returns, probably due to investor preferences for lottery-like assets. We argue that investor preferences for holding speculative assets are more pronounced ahead of firms' earnings announcements, probably due to lower inventory costs and immediate payoffs. We show that there is indeed stronger demand for lottery-like stocks ahead of earnings announcements, leading to a price run-up for these stocks. In sharp contrast to the standard underperformance of lottery-like stocks, we find that lottery-like stocks outperform non-lottery stocks by about 52 basis points in the 5-day window ahead of earnings announcements. However, this return spread is reversed by 75 basis points within five days after the announcements. Moreover, this inverted-V shaped pattern on cumulative return spreads is more pronounced among firms with more retail order imbalance, with low institutional ownership, and in regions with stronger gambling propensity.
Introduction
Many studies find that investors exhibit a preference for speculative assets, and thus these assets tend to be overvalued on average, leading to underperformance of these stocks relative to non-speculative assets.
1 In this paper, we argue that investors' preferences for speculative stocks are time-varying, and are especially strong ahead of firms' earnings announcements. Because the positions are held only for a short period of time, trading ahead of earnings announcements reduces holding costs and inventory risk. Thus, speculative trading tends to increase prior to earnings announcements. Since lottery-like assets are especially good for speculation, the excess demand for these stocks should be notably higher especially before earnings announcements. Moreover, due to the inventory and idiosyncratic volatility concerns leading up to earnings announcements, the ability of arbitrageurs to act against the excess demand from noise traders is weakened. Taken together, during the days ahead of earnings announcements, lottery-like assets should earn higher returns than non-lottery assets, which is exactly the opposite pattern of the usual underperformance of the lottery-like assets documented in the existing literature. Here, we use speculative assets and lottery-like assets interchangeably.
By contrast, after earnings announcements, we should expect the usual underperformance of lottery-like assets. This is because there are again two reinforcing mechanisms. First, investors might be surprised by negative earnings news associated with lottery-like stocks.
2 Second, after the earnings announcements, uncertainty about the earnings news is resolved. Thus, potential concerns about inventory and idiosyncratic volatility also subside. As a result, the arbitrage forces are restored, and thus price reversal for lottery-like stocks is expected.
We empirically test this idea by the following procedure. We first choose a few popular proxies for the speculative feature of a stock. Following Kumar (2009), we choose stock price 1 level, idiosyncratic volatility, and expected idiosyncratic skewness as our measures for the degree of speculativeness of a stock. In addition, the maximum daily return proposed by Bali, Cakici, and Whitelaw (2011) is also a proxy for speculativeness. They show that this measure is negatively associated with future stock returns in the cross-section. More recently, Conrad, Kapadia, and Xing (2014) show that jackpot probability is another good proxy for lottery features, and firms with high predicted jackpot probability tend to be overvalued on average and earn lower subsequent returns. Thus, we use these five popular proxies for a stock's speculative feature. In addition, based on these five individual proxies, we construct a composite z-score to proxy for the lottery feature.
Using these six measures, we find that the 5-day return spread between lottery-like stocks and non-lottery stocks is about 0.52% ahead of earnings announcements. In sharp contrast, the spread is reversed by 0.75% within the first 5 days after earnings announcements. Figure  1 plots the cumulative lottery spread during the (-5,+5) 11-day event window and presents the key results of our paper. This is consistent with the view that the stronger demand for lottery-like assets ahead of earnings announcements drives up their stock prices, and later on stock prices are reversed due to the diminished demand for lottery-like stocks to gamble after the news announcements and earnings surprises. Since most anomalies tend to be more pronounced during the earnings announcements, 3 the strong underperformance of the lottery-like stocks right after the earnings announcements is expected. However, the novel finding of our study is that ahead of the earnings announcements, we show a sharp price run up for lottery-like stocks relative to non-lottery stocks. Most prior studies argue that lotterylike stocks could be overvalued and focus on the subsequent return reversal of these stocks. Our focus on pre-announcement periods provides useful information on the mechanism and the timing of the overvaluation in the first place and its subsequent corrections. In particular, we identify specific periods when the overvaluation is exacerbated, while prior studies mostly focus on the subsequent reversals.
One might argue that the more intense speculative trading behavior may also hold for other anomaly characteristics, and thus there is nothing special about our results on the inverted-V shaped cumulative lottery return spreads. For comparison, we also perform the same exercise for a set of prominent anomaly-related characteristics, in particular, value, momentum, profitability, and investment. We find that the cumulative return spreads based on book-to-market, past stock returns, profitability and minus investment over assets are increasing both before and after earnings announcements. Thus, the inverted-V shaped cumulative return spread is unique to lottery-related characteristics. This contrast in the shape of cumulative return spreads highlights the unique role of speculation ahead of earnings announcements for our lottery-related characteristics.
Due to short-sale constraints, stock prices tend to reflect optimistic opinions (Miller (1977) ). Berkman, Dimitrov, Jain, and Tice (2009) find that stocks subject to high differences of opinion also have a price run-up prior to earnings announcements. One might argue that the dispersion of opinion is higher for lottery-like stocks, especially ahead of earnings announcements. Thus, due to short-sale constraints, there is a higher price run-up for lottery-like stocks ahead of earnings announcements. Using analyst forecast dispersion and share turnover as proxies for differences of opinion, we show that lottery-like stocks still outperform non-lottery stocks ahead of earnings announcements even after controlling for the differences of opinion. Thus, our results indicate that differences of opinion are not the key driving force for our documented pattern on the lottery-spread around earnings announcements.
To further investigate the underlying mechanisms for our findings during the pre-event window, we use transaction data to examine the change in retail trade imbalance for lotterylike assets before the earnings announcements. The daily retail trade imbalance is calculated as the difference between buy-initiated and sell-initiated small-trade volume divided by the total of buy-initiated and sell-initiated small-trade volume. We find that the retail trade imbalance increases significantly more for lottery-like stocks than non-lottery stocks ahead of earnings announcements. Since there is stronger buying pressure from retail investors before earnings announcements for lottery-like stocks, we observe a positive lottery return spread during this period. Thus, the pattern in retail trade imbalance before the earnings announcements is consistent with our findings on the return behavior for lottery-like and nonlottery stocks. Moreover, in Fama-MacBeth regressions, we find that the interaction term between retail trade imbalance and the lottery proxy is statistically significant in predicting pre-event 5-day returns, suggesting that the positive lottery effect is stronger when there is higher retail trade imbalance.
In addition to retail trade imbalance, we also use option data to gauge the gambling behavior around earnings announcements. In particular, we study the daily adjusted volume spread of short-term OTM call options relative to ATM call options during the (-5,+5) event window centered at the earnings announcement date. The adjusted volume for OTM (ATM) calls is defined as the percentage change of daily OTM (ATM) volume from its 3-month moving average, and the adjusted volume spread is the difference between the adjusted volume of OTM and ATM calls. We find that the adjusted volume spread increases ahead of earnings announcements and decreases after the announcements, consistent with the notion that the gambling behavior is more prominent ahead of earnings announcements. Kumar, Page, and Spalt (2011) argue that gambling preferences would be stronger in regions with a higher concentration of Catholics relative to Protestants since the Catholic religion is more tolerant of gambling behavior. Indeed, they show that investors located in regions with a higher Catholic-Protestant ratio (CPRATIO) exhibit a stronger propensity to hold stocks with lottery features. Thus, if our positive lottery return spread ahead of earnings announcements is driven by the excess demand from investors with gambling preferences, we should expect that this positive lottery spread is higher for firms located in high CPRATIO regions where local speculative demand is expected to be stronger. Using Fama-MacBeth regression analysis, we indeed confirm this hypothesis.
In addition, since individuals tend to exhibit stronger preferences for lottery-like stocks, we expect that this pattern on lottery return spread is more pronounced among firms with lower institutional ownership. Moreover, lower institutional ownership impedes arbitrage forces more severely, and thus the price run-up for lottery-like stocks ahead of earnings announcements is also expected to be stronger among this group of stocks. Indeed, we find that the lottery return spread pattern is stronger among firms with lower institutional ownership, although it is still significant among firms with higher institutional ownership. Lastly, we show that the same lottery return spread pattern holds among other G7 countries except for Italy. In particular, the inverted-V shaped pattern on cumulative lottery return spreads around earnings announcements is similar across all the G7 countries except for Italy.
In terms of related literature, our paper is related to a long list of anomaly papers on lottery. A large strand of literature documents that lottery-like assets have low subsequent returns. Boyer, Mitton, and Vorkink (2010) find that expected idiosyncratic skewness and future returns are negatively correlated. Bali, Cakici, and Whitelaw (2011) show that maximum daily returns in the previous month are negatively associated with future returns.
4 More recently, Conrad, Kapaida, and Xing (2014) document that firms with a high probability of extremely large returns (i.e., jackpot) usually earn abnormally low future returns. All of these empirical studies suggest that positively skewed stocks can be overpriced and earn lower future returns. 5 In contrast to this literature, we show that lottery-like stocks actually outperform non-lottery stocks ahead of earnings announcements. We also show that by taking this pre-announcement pattern into account, we can improve the traditional lottery strategy significantly. Further, Doran, Jiang, and Peterson(2011) show that investors' preferences for lottery features is stronger during January due to the New Year gambling effect and lottery-like stocks outperform in January. Our study differs by investigating the news-driven time-variation in lottery demand.
Our paper is also related to a recent study by Rosch, Subrahmanyam, and van Dijk (2016) . They hypothesize that stock-specific information events (such as earnings announcements) may affect price efficiency because inventory and idiosyncratic volatility concerns leading up to the event could temporarily challenge the ability of arbitrageurs to act against predictable patterns in returns and price deviations from the efficient market benchmark. Thus, the stock market is less efficient ahead of earnings announcements. Our results are consistent with their general view since lottery-like stocks are indeed more overvalued ahead of earnings news. We differ from them by focusing on one specific set of firm characteristics, i.e., firm-level lottery features, and we provide an in-depth study of investor demand for lottery around earnings announcements.
Prior studies find that most anomalies tend to be more pronounced around earnings announcements. For example, La Porta, Lakonishok, Shleifer, and Vishny (1997) find that the value strategy performs much better around earnings announcements. Berkman, Dimitrov, Jain, Koch, and Tice (2009) find that firms with high differences of opinion earn significantly lower returns around earnings announcements than firms with low differences of opinion. More recently, Engelberg, McLean, and Pontiff (2015) use a large set of stock return anomalies and find that anomaly returns are about 7 times higher on earnings announcement dates. On the one hand, the pattern of more pronounced anomaly returns around earnings announcements is consistent with biased expectations, which are at least partially corrected upon news arrival. On the other hand, this pattern could also be consistent with a disproportionally large risk associated with earnings news. However, our results are hard to reconcile with a pure risk-based story since the sign on the return spread has switched before and after the event. It is hard to build a risk-based model where lottery-like stocks are more risky before earnings announcements and less risky after earnings announcements. Lastly, our paper is also related to So and Wang (2015) which studies short-term return reversal effect ahead of earnings announcements. They argue that market makers demand higher expected returns for the liquidity provision prior to earnings announcements because of the increased inventory risk ahead of the anticipated earnings news. Indeed, they document a strong increase in short-term return reversals ahead of earnings announcements. We differ by focusing on the time-varying demand for lottery-like stocks rather than time-varying liquidity provision. Moreover, while they show the short-term reversals effect is stronger ahead of earnings announcements, we show that the lottery-return spread is reversed ahead of earnings announcements, compared to other periods.
Data and Definitions of Key Variables
This section describes our data sources and empirical measures. We also provide summary statistics for our key variables used in our subsequent analysis.
Data
Our sample includes quarterly earnings announcements made by firms listed on the NYSE, AMEX, and NASDAQ from January 1972 to December 2014. To reduce the potential effects of penny stocks, we delete stocks with a price less than $1 per share at the end of the month prior to the earnings announcements. Our data come from several data sources. 7 We follow previous literature (Barber, Odean, and Zhu (2009) ) to restrict our analysis to the sample period of 1983 to 2000 for NYSE/AMEX stocks, because it's not appropriate to distinguish institutional from retail trades based on the order size after the decimalization since 2000, and the trading mechanism is different in NASDAQ. 6 database. Our international stock and accounting data come from Compustat Global database. The earnings announcement dates for international companies are from Thomson Reuters Worldscope, Bloomberg, and Compustat North American database. To ensure the data quality of earnings announcement dates for international companies, we use multiple databases to validate the dates. In particular, we only use dates to exist in both Thomson Reuters Worldscope database and Bloomberg for other G7 countries except for Canada, for which we require the dates to exist in all three data sources: Thomson Reuters Worldscope database, Compustat North American database and Bloomberg.
Lottery Measures
For US stocks, we use six variables to proxy for the lottery feature of stocks following prior studies. These measures include the maximum daily return (Maxret), expected idiosyncratic skewness (Skewexp), stock price (Prc), the probability of jackpot returns (Jackpotp), idiosyncratic volatility (Ivol), and a composite z-score (Z-score) based on these five variables.This section briefly describes how these measures are calculated. More details on the construction of these measures are provided in the Appendix.
Maxret: Bali, Cakici, and Whitelaw (2011) document a significant and negative relation between the maximum daily return over the previous month and the returns in the future. They also show that firms with larger maximum daily returns have higher return skewness. It is conjectured that the negative relation between the maximum daily return and future returns is due to investors' preference for lottery-like stocks. Following their study, we use each stock's maximum daily return (Maxret) as our first measure of lottery feature.
Skewexp: Boyer, Mitton, and Vorkink (2010) estimate a cross-sectional model of expected idiosyncratic skewness and find that it negatively predicts future returns. We use the expected idiosyncratic skewness estimated from their model (model 6 of Table 2 on page 179) as our second measure. Following their estimation, this measure starts from 1988.
Prc: Stocks with low prices attract gamblers because they create an illusion of more potential for future price increase, so we use each stock's closing price as our third measure of the lottery feature. Since low-price stocks are lottery-like assets, so we take a nonessential transformation of stock prices in our empirical tests to be consistent with other proxies, i.e., P rc = −log(1 + Price).
Jackpotp: Conrad, Kapadia, and Xing (2014) show that stocks with a high predicted probability of extremely large payoffs earn abnormally low subsequent returns. Their finding suggests that investors prefer lottery-like payoffs which are positively skewed. Thus, we use the predicted probability of jackpot (log returns greater than 100% over the next year) which is estimated from their baseline model (Panel A of Table 3 on page 461) as our fourth measure.
Ivol : Stocks with high idiosyncratic volatility are attractive to investors with gambling preferences because the high volatility creates the misconception of a high probability to realize high returns. Following Ang, Hodrick, Xing, and Zhang (2006) , we compute idiosyncratic volatility (Ivol) as the standard deviation of daily residual returns relative to Fama and French (1993) three-factor model, and use it as our fifth measure of the lottery feature.
Z-score: Z-score is a monthly composite lottery measure calculated as the average of the individual z-scores of the previous five lottery measures: Maxret, Skewexp, Prc, Jackpotp, and Ivol. Each month for each stock, each one of the five lottery measures is first converted into its rank and then standardized to obtain its z-score. We require a minimum of three nonmissing lottery measures out of five to compute this measure.
Analyst Forecast Dispersion
The analyst forecast dispersion (DISP) is measured by the standard deviation of all valid forecasts of next quarter's EPS during the period of 90 days prior to the announcement date and ending 10 days prior to the announcement date, divided by the absolute value of the mean forecast during the same period.
8 We remove the stale forecasts that were stopped or excluded from the I/B/E/S detail history dataset to calculate this measure.
Retail Trade Imbalance
To measure retail trade imbalance (RIMB), we follow Hvidkjaer (2006) and use the imbalance inferred from the transaction data from ISSM and TAQ. We only include NYSE and AMEX common stocks from 1983 to 2000. We apply the standard filters and delete trades and quotes with irregular terms and those with likely erroneous prices.
The RIMB is computed in two steps. 9 In the first step, all eligible trades are identified as small, medium or large trades using a variation of the Lee (1992) firm-specific dollar-based trade-size proxy. Each month, we use the size-quintile-specific dollar value below as the breakpoints to form five portfolios based on firm size at the end of the previous month:
Firm-size quintile Small 2 3 4 Large
Small trade cut-off, in $ 3400 4800 7300 10,300 16,400 Large trade cut-off, in $ 6800 9600 14,600 20,600 32,800
All trades are further classified as either buy-initiated or sell-initiated based on the tick and the trades rule according to the Lee and Ready (1991) algorithm. A trade is sell-initiated if it is executed at a price below the quote midpoint, and is buy-initiated if it is executed at a price above the quote midpoint. If a trade is executed at the quote midpoint, we use the tick rule: it's sell-initiated if the trade price is below the last executed trade price; it's buy-initiated if the trade price is above the last executed trade price. This procedure classifies all eligible trades into one of six categories: buy-initiated small trades, sell-initiated small trades, buy-initiated medium trades, sell-initiated medium trades, buy-initiated large trades, and sell-initiated large trades. In the second step, for each stock on each day, we compute its retail trade imbalance as the difference between the buy-initiated and sellinitiated small-trade volume divided by the sum of the buy-initiated and sell-initiated smalltrade volume: RIM B = (BUYVOL−SELLVOL)/(BUYVOL+SELLVOL), where BUYVOL and SELLVOL are the daily buy-initiated and sell-initiated small-trade volume of this stock, respectively. We then aggregate the daily trade imbalance during the (-10,-6) and (-5,-1) event windows, with day 0 referring to the earnings announcement date. Lastly, to capture the change in the sentiment among retail investors before the earnings announcements, we compute the pre-event change as the (-5,-1) RIMB minus (-10,-6) RIMB, normalized by the absolute value of the (-5,-1) RIMB.
Option Volume
Our option data is from OptionMetrics starting from 1996. Out-of-the-money (OTM) call options are particularly attractive to investors with a gambling preference because the highly 
Religious Characteristics
Our main religion proxy is the Catholic-Protestant ratio (CPRATIO) as defined in Kumar et al. (2011) . Glenmary Research center collects detailed county-level data on the number of churches and the number of adherents of each church for the years 1971, 1980, 1990, 2000, and 2010 , and publishes the data in "Churches and Church Membership" files in the American Religion Data Archive (ARDA). We follow previous literature (e.g., Hilary and Hui (2009), Kumar et al. (2011) ) to linearly interpolate the data in the intermediate years. We further merge this religion variable with the firm headquarter location data from Compustat and use it as the firm-level CPRATIO.
Summary Statistics
Table 1 presents summary statistics. There are a total of 643,729 quarterly earnings announcements in our sample. EXRET (−1, +1), EXRET (−5, −1), and EXRET (0, +5), are the buy-and-hold excess returns for the (-1,+1), (-5,-1) , and (0,+5) earnings announcements window periods, respectively, with day 0 referring to the earnings announcement date. The excess return is the difference between the stock return and the return of the value-weighted CRSP index. Firm size (ME) is calculated as price multiplied by the number of shares outstanding, and market-to-book (MB) ratio is ME divided by book value of common stock, both measured at the end of the prior fiscal quarter. Momentum (M OM (−12, −1)) is calculated as cumulative stock returns over the past year skipping one month. Turnover is calculated as monthly trading volume divided by the number of shares outstanding. To address the issue of double counting of volume for NASDAQ stocks, we follow Anderson and Dyl (2005) and scale down the volume of NASDAQ stocks by 50% before 1997 and 38% after 1997 to make it roughly comparable to the volume on the NYSE.
3 Pre-event and Post-event Returns
Portfolio Sorts
In this section, we present our main results that excess returns for lottery-like stocks are significantly higher than non-lottery stocks before earnings announcements, with the opposite pattern holding after earnings announcements. Each quarter, firms with earnings announcements in that quarter are sorted into five portfolios based on each one of the six lottery proxies from the month prior to earnings announcements. If announcement dates are in the first 10 trading days of a month, we lag one more month for the proxies.
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We calculate equal-weighted excess returns of these lottery portfolios during the (-5,-1) preevent period and the (0,+5) post-event period. 11 The t-statistics are calculated based on the heteroskedasticity-consistent standard errors of White (1980). Panel A.1 of Table 2 reports the results for the pre-event period, and Panel B.1 reports the results for the post-event period. A striking pattern appears: the top quintile lottery portfolio significantly outperforms the bottom quintile before the events, while the opposite pattern appears after the events. Take Maxret as an example. During the (-5,-1) pre-event window, firms in the top Maxret quintile portfolio earn a return of 34 basis points higher than the bottom quintile portfolio with the t-stat equal to 3.46. In other words, the lottery anomaly is completely inverted during this period. In sharp contrast, during the (0,+5) postevent window, firms in the top Maxret quintile portfolio earn a return of 81 basis points less than the bottom quintile portfolio with the t-stat equal to -6.91.
The other five proxies display similar patterns. In particular, during the pre-event window, the lottery spread is 0.41%, 0.54%, 0.57%, 0.41%, 0.52% for Skewexp, Prc, Jackpotp, Ivol, and Z-score, respectively, indicating that lottery-like stocks significantly outperform non-lottery stocks before earnings announcements. On the other hand, during the postevent window, the lottery spread is -0.53%, -0.41%, -0.52%, -0.79%, -0.75% for Skewexp, Prc, Jackpotp, Ivol, and Z-score, respectively, suggesting that lottery-like stocks significantly underperform non-lottery stocks after earnings announcements.
Further, to make sure that the patterns we discovered are specific to earnings announcements, rather than a general phenomenon for any date, we compare the announcement period returns to the non-announcement period using a placebo test based on "pseudo-event" dates. In particular, we repeat our portfolio analysis in Panel A.1 and Panel B.1 using randomly selected non-announcement dates. Following So and Wang (2015), pseudo-announcement dates are chosen from a baseline period relative to the actual announcement dates by subtracting a randomly selected number of days that is drawn from a uniform distribution from 10 to 40 days. We skip 10 days from the actual announcement dates to avoid the scenario that the post-event period of the pseudo-announcement dates overlaps with the pre-event period of the actual-announcement dates. Panel A.2 and Panel B.2 report the results for these 'pseudo-announcement" portfolios. Lottery-like stocks generally earn similar returns to non-lottery stocks. More importantly, Panel A.3 and Panel B.3 compare the "actual-announcement" and 'pseudo-announcement" portfolios and report their differences. All the difference-in-differences are significant with the right sign during both pre-event and post-event periods, in both the statistical and economical sense. Figure 1 plots the difference of cumulative buy-and-hold excess returns between top and bottom quintile portfolios based on lottery proxies over the (-5,+5) 11 trading days centered around the earnings announcement dates. In particular, we calculate equal-weighted average buy-and-hold excess returns accumulated starting from day -5. We plot the difference of the average returns between the top and the bottom quintile lottery portfolios. For all six lottery proxies, the returns of these hedge portfolios start to increase 5 days prior to the event date and then decrease immediately after the event, with the biggest drop happening on the date right after the event. Further, a similar pattern holds if we use the (-10,+10) 21 trading days event window as shown in Figure 2 . In sum, we provide information on when the overvaluation of lottery-like stocks occurs in the first place, while most prior studies focus on the subsequent reversals for lottery-like stocks.
We have documented an inverted-V shaped cumulative return spread based on lottery proxies before and after earnings announcements in Figure 1 . One might think that the more intense speculative trading behavior may also hold for other anomaly characteristics, and thus there is nothing special about our results for the inverted-V shaped cumulative lottery spreads. Thus, for comparison, we also perform the same exercise for a set of other anomaly-related characteristics. Probably the most well-known anomalies are value and momentum. Recently, profitability and investment have also attracted a lot of attention. In particular, Novy-Marx (2013), Fama and French (2015 , 2016 ), and Hou, Xue, and Zhang (2015 show that new factor models with additional factors related to profitability and investment can account for a large set of asset pricing anomalies. Thus, we repeat our exercise for value, momentum, profitability, and investment, and plot the cumulative anomaly return spreads around the earnings announcements in Figure 3 . First, the return spreads are more pronounced around the earning announcements than in other periods, a finding consistent with La Porta et al (1997) and Engelberg, McLean, and Pontiff (2015) . More importantly, the cumulative return spreads based on book-to-market, past returns, profitability and the opposite of investment over assets increase both before and after earnings announcements. It is worth noting that the shape for cumulative return spread in Figure 3 is monotonically increasing, whereas for lottery characteristics, an inverted-V shape obtains. This contrast highlights the unique role of speculation ahead of earnings announcements for our lotteryrelated characteristics.
Fama-MacBeth Regressions
The portfolio approach in the previous section is simple and intuitive, but it cannot explicitly control for other variables that may influence returns. To control for other firm characteristics, we perform a series of Fama and MacBeth (1973) cross-sectional regressions.
In all of the Fama-MacBeth regressions below, we regress event-window excess returns on a list of lagged traditional variables, such as firm size, book-to-market, and past returns. Independent variables (except for returns) are winsorized at their cross-sectional 1st and 99th percentiles, and t-statistics are calculated based on the heteroskedasticity-consistent standard errors of White (1980) . Panel A of Table 3 reports the regressions during the (-5,-1) pre-event window. Consistent with our prediction, the lottery proxy is positive and significant for all six lottery proxies. Further, the regressions during the (0,+5) post-event window reported in Panel B show the negative and significant predictive power of all lottery measures as well. In particular, when the composite z-score increases by one standard deviation, the pre-event 5-day return tends to increase by 0.188%, and the post-event 5-day return tends to decrease by an even larger amount of 0.471%.
In sum, the evidence based on both the portfolio sorting approach and Fama-MacBeth regressions is consistent with the notion that investors are especially attracted to lottery-like stocks before earnings announcements, which generates positive lottery spreads that are in the opposite direction from the traditional lottery anomalies.
Inspecting the Mechanisms
In this section, we provide further evidence of inventors' gambling behavior before earnings announcements. In particular, we will present results controlling for differences of opinion as well as results from the retail trade imbalance and the trading behavior on the options market.
Differences of Opinion
Berkman et al. (2009) also argue that speculative trading tends to increase prior to earnings announcements. In addition, the Miller (1977) model suggests that stock prices are likely to reflect optimists' opinions due to short-sale impediments. Consequently, the net effect of intensified speculative trading on prices is expected to be positive and should lead to increasing overvaluation just ahead of earnings announcements. Moreover, because investors who are more optimistic are more likely to take such speculative positions, the increase in overvaluation should be larger for stocks with higher levels of differences of opinion. Based on these arguments, Berkman et al. (2009) hypothesize that the price run-up during the days leading up to earnings announcements for stocks with large differences of opinion should be greater than those with small differences of opinion. Indeed, Berkman et al. (2009) find supportive empirical evidence.
Lottery-like stocks might have more information uncertainty, which induces larger 14 differences of opinion among investors. Thus, to make sure that our results are not driven by the potential correlation between our proxies for the lottery feature and differences of opinion, we directly control for differences of opinion in Fama-MacBeth regressions. We adopt two common proxies for differences of opinion: analyst forecast dispersion and turnover. Table 4 reports the results. Panel A adds analyst forecast dispersions before the announcements and Panel B adds turnover in the previous month into the Fama-MacBeth regressions. In the pre-event regressions, the lottery proxy is still positive and significant for all six proxies, controlling for either analyst forecast dispersion or turnover. More interestingly, the dispersion is not significant in any of the six pre-event regressions, suggesting that our results cannot be explained by the differences of opinion story. Actually, our results indicate that once lottery proxies are controlled, the level of differences of opinion is not positively related to returns ahead of the earnings announcements, suggesting that the lottery effect might play a role in the findings in Berkman et al (2009) .
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Lastly, in untabulated analysis, we also replace the level of differences of opinion with changes in differences of opinion ahead of the earnings announcements.
13 We find that our results remain quantitatively similar. In addition, since stocks with analyst coverage tend to be larger, the evidence in Table 4 also indicates that our results hold for relatively large stocks and are not completely driven by small stocks.
Evidence from Retail Trade Imbalance
Lottery preferences, like other behavioral biases, tend to be more prominent among individual investors (see, e.g., Kumar (2009)). Therefore, we expect to see more trading initiated by retail investors before earnings announcements, especially among lottery-like stocks. Table  5 compares the change in retail trade imbalance of lottery-like and non-lottery stocks prior to the announcements. As shown in Panel A, there is indeed an increase in retail trade imbalance for an average stock ahead of earnings announcements. Moreover, the increase in retail trade imbalance is generally significantly larger among lottery-like stocks than among non-lottery stocks.
14 The more pronounced increases in retail trade imbalance on lottery-like stocks is likely to lead to price increases of those stocks. When there is an imbalance between buy and sell orders, market markers may absorb the order imbalance by serving as the trade counterparty. However, market makers may demand greater compensation for incurring inventory risks due to the greater anticipated volatility associated with the information event (see, e.g., Nagel (2012) and So and Wang (2015)). In addition, as discussed in the introduction, arbitrage forces should also be more limited ahead of earnings announcements due to greater uncertainty. Taken together, it implies a greater price run-up for lottery-like stocks ahead of earnings announcements, consistent with our main findings in Table 2 .
In light of the above discussion, we also study how retail trade imbalance affects returns ahead earnings announcements. In Panel B, we use the regression approach where we include the (-5,-1) RIMB and its interaction with lottery proxies along with all other controls in the Fama-MacBeth regressions framework used by the previous section (i.e., Table 4 , Panel B). All the interaction terms between retail trade imbalance and lottery proxies appear to be positive and significant, indicating that an increased retail investor interest before the announcements tends to amplify the positive lottery spread before the announcements.
Evidence from the Option Markets
In addition to the direct evidence from investors' trading behavior on the stock market, we also examine whether the gambling preference exists in the options market and whether it is intensified ahead of earnings announcements. OTM calls are a natural candidate for gambling because they are cheap and have highly skewed payoffs. Therefore, if investors have a stronger demand for lottery before the earnings announcements, they would be more likely to buy short-term OTM calls prior to the event. We use the ATM calls on the same stock as the benchmark, and plot the dynamics of the OTM call trading volume relative to the ATM call trading volume during the (-5,+5) event window in Figure 4 . As expected, the relative trading volume starts to increase from 5 days prior to the event, peaks at the event date, and then sharply drops immediately after the event. This pre-event increase pattern echoes that of the retail trade imbalance of the lottery-like stocks in the stock market.
In sum, the results from investors' trading behavior on the stock market and the options market provide further support for our hypothesis on investors' amplified demand for lottery ahead of earnings announcements.
Evidence from Religious Beliefs in Gambling Propensity
In this subsection, we examine the role of religious beliefs in gambling propensity. Kumar et al. (2011) finds that there is geographic variation in religion-induced gambling preference, and the lottery-stock premium is larger when a firm is located in a region with high concentrations of Catholics relative to Protestants. Compared to the more tolerant gambling views of Catholic churches, many Protestant churches have strong moral opposition to gambling and consider it as a sinful activity.
Following their logic, if the speculative trading is due to lottery-like preferences, we expect the effect to be stronger for firms in high CPRATIO regions as well. To test this conjecture, we add the log of CPRATIO and its interaction with our lottery proxies into the Fama-MacBeth regressions. Table 6 reports the results. Consistent with our prediction, the interaction terms are all positive in the pre-event regressions and the sign completely flips in the post-event regressions. That is, the inverted-V shaped pattern on cumulative return spreads is more pronounced among firms in the regions with stronger gambling propensity.
Additional Robustness Checks
In this section, we report the results of several additional robustness tests.
First, we conduct a subsample analysis based on institutional ownership. Compared to individual investors, institutional investors should be less subject to behavioral biases such as lottery preference. Therefore, we perform a double-sorting portfolio analysis. Stocks are first divided into 2 groups bases on the institutional ownership (IO) at the end of the previous quarter, and then within each group, stocks are further divided into 5 portfolios based on each one of the six lottery proxies from the month prior to the announcement date. If the announcement date is in the first ten trading days of a month, we lag one more month for the proxies. IO is defined as the percent of shares held by institutional investors as reported in Thomson Financial 13F database. Table 7 reports the lottery spread within these subsamples as well as their differences during the pre-event and post-event period. Consistent with our conjecture, during the pre-event period, the lottery spreads are generally bigger within the bottom 50% IO subsample, and the difference between top and bottom IO group is significant for four of the six proxies. A similar pattern also appears during the post-event period, where the underperformance of lottery-like stocks is more severe among the low IO subsample, with the difference-in-differences significant for four of the six proxies.
Second, we examine the international data to see whether the results we documented are an international phenomenon. We repeat the analysis in Table 2 for other non-US G7 countries. For each country, we construct a composite z-score based on three lottery proxies, Maxret, Prc, and IVOL.
15 Table 8 shows that the same pattern emerges for most G7 countries. In particular, the return spread between lottery-like and non-lottery stocks before earnings announcements are 0.66%, 1.20%, 0.51%, 0.27%, -0.46%, 0.02% for Canada, Germany, France, UK, Italy, and Japan, respectively. In contrast, the return spread between lottery-like and non-lottery stocks after earnings announcements are -0.58%, -0.93%, -0.66%, -1.66%, -0.94%, and -1.16% in these countries. Further, we plot the difference of cumulative buy-and-hold excess returns between top and bottom quintile portfolios based on the composite z-score over the (-5,+5) 11 trading days centered around earnings announcements for non-US G7 countries in Figure 5 . A similar pattern to our US Figure 1 emerges: except for Italy, the returns of these hedge portfolios start to increase 5 days prior to the event date and then decrease immediately after the event, with the biggest drop happening on the day right after the event.
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Our third robustness test examines the realized return skewness of lottery-like and nonlottery stocks during the event window. Lottery-like stocks tend to have higher skewness than non-lottery stocks on average. More importantly, investors might believe that the differences in skewness between lottery-like and non-lottery stocks are particularly large during the earnings announcement periods as compared to other periods. Thus, investors prefer lottery-like stocks more strongly before earnings announcements. To test this prediction, we calculate the realized skewness between top and bottom quintile lottery portfolios during both the actual-event period and the pseudo-event period, and compare the difference-indifferences. Panel A of Table 9 reports the results. As expected, the (-1,+1) event-window returns of lottery-like stocks have higher skewness than non-lottery stocks on average. In addition, lottery-like stocks have much higher realized skewness during the event window than during other times, while the skewness for non-lottery stocks is similar across the event window and the non-event window. More important, the difference-in-differences of skewness are higher during event periods than other periods for all six proxies. Further, apart from return skewness, we also examine the realized skewness of earnings surprises on announcement dates. Panel B of Table 9 reports the results. For all six lottery proxies, the realized skewness of earnings surprises is also much higher among lottery-like stocks than non-lottery stocks.
Our fourth robustness test investigates the lottery return spread around earnings announcements among the subsample of early, on-time, and late announcers. Some firms make earnings announcements earlier than the expected dates, while others are later than the expected dates. Earlier studies find that early announcers tend to have good news while late announcers tend to have bad news (e.g., Givoly and Palmon (1982) , Chambers and Penman (1984) , Bagnoli, Kross, and Watts (2002) and Johnson and So (2016) ). When some investors anticipate good news, they might have an even stronger demand for lottery-like stocks, and thus lead to a higher lottery return spread. Furthermore, advancers tend to receive more positive media attention than delayers. Thus, due to greater attention ahead of earnings announcements, the lottery return spreads might be larger as well among earlier announcers.
To perform a formal test, we repeat the exercise in Table 2 within the subsample of early, on-time, and late announcers relative to the expected earnings announcement dates. Following So and Wang (2015) , expected earnings announcement dates are calculated by adding the historical reporting lag to the current fiscal quarter end. The historical reporting lag is the median number of trading days between a firm's fiscal quarter end and its actual announcement date for the same fiscal quarter over the previous ten years. Early, on-time, and late announcers are firms whose actual announcement dates are more than one day before, within one day, and more than one day after the expected earnings announcement dates, respectively.
We report the time series average of excess returns of these lottery portfolios and the differences between top and bottom quintile portfolios around the expected earnings announcement window within the subsample of early, on-time, and late announcers relative to the expected earnings announcement dates. The results in Table 10 indicate that the positive lottery return spreads are largest among early announcers, moderate among on-time announcers, and the weakest among late announcers.
17 This evidence is consistent with the fact that early announcers tend to have good news and more positive media coverage while late announcers tend to have bad news and less positive media attention. Anticipating the good news (at least by some investors), the stronger demand for lottery-like stocks might be amplified even further, thus leading to a larger lottery return spread ahead of earning news among earlier announcers. On the other hand, for late announcers, in anticipation of bad news, investors may shy away from the lottery-like stocks, and thus we do not observe a positive lottery return spread before earnings announcements among these late announcers.
Lastly, in untabulated analysis, we repeat the exercise in Table 10 among the subsample of firms with ex post good earnings news, ex post no earning surprise, and ex post bad earnings news. If part of the earnings news is leaked or anticipated by some investors, then we should observe a similar pattern: the lottery return spreads ahead of earnings news should be strongest among firms with ex post good news, moderate among firms with no surprise, and weakest among firms with ex post bad news. Indeed, our untabulated analysis confirms this conjecture.
Refined Lottery Strategy
Given our previous findings on the different return patterns of lottery-like stocks before and after earnings announcements, we propose a refined lottery strategy and compare it with the standard lottery strategy in this section.
Since lottery-like stocks underperform non-lottery stocks on average, the standard lottery strategy typically holds a hedge portfolio which buys non-lottery stocks and sells lotterylike stocks. Given our findings in the previous sections that lottery-like stocks actually outperform non-lottery stocks before earnings announcements, we therefore propose a refined lottery strategy of buying lottery-like stocks and selling non-lottery stocks during the (-10,-1) pre-event window, and then reverting to the standard lottery strategy afterwards. To ensure that the strategy is implementable, we only use the pre-event dates in the same month of the actual announcement date. In other words, instead of longing non-lottery stocks and shorting lottery-like stocks during the entire month t after forming lottery portfolios at the end of month t − 1 as in the standard lottery strategy, for stocks with scheduled earnings announcements in month t, we sell the stock if it belongs to the bottom lottery quintile, or buy the stock if it's in the top lottery quintile, during the (-10,-1) pre-event window. Further, if the earnings announcement date is in the first ten trading days of month t, in which case some dates of the (-10,-1) pre-event window are actually in month t − 1, we skip these pre-event dates in month t − 1 and only adopt this reverse strategy for those pre-event dates in month t after the portfolio formation at the end of month t − 1. Table 11 reports the value-weighted excess returns and Fama-French four-factor alphas for monthly quintile portfolios under the standard lottery strategy (Panel A) and our refined strategy (Panel B) as well as their differences (Panel C). While the standard lottery strategies achieve a positive and significant alpha for four of six proxies, our new strategies significantly increase these return spreads. Take the composite Z-score as an example. Our new strategy improves the long-short portfolio performance by about 38% by increasing the average monthly Fama-French four-factor alpha from 1.09% to 1.50%, with the t-stat of the difference-in-differences equal to 2.48. In untabulated analysis, we use equally weighted portfolio strategies instead of value-weighted strategies, and we find that the improvement is even more statistically significant. Nonetheless, an important caveat is that in reality the improvement might be much smaller due to higher transaction costs associated with this new strategy.
Conclusion
In this paper, we argue that investors' preferences for lottery/gambling are time varying, and are especially strong ahead of earnings news, probably due to lower inventory costs for speculators. On the other hand, the countervailing arbitrage forces are more limited due to elevated uncertainty leading to the earnings news. Taken together, we expect that there should be positive return spreads between lottery-like assets and non-lottery assets during the days ahead of earnings announcements. Indeed, we document that the return spreads between lottery-like assets and non-lottery assets have opposite patterns before and after earnings announcements. Most prior studies show that lottery-like stocks can be overvalued and focus on the subsequent return reversal of the lottery-like stocks. Thus, our focus on earnings announcements identifies the periods when the overvaluation of the lottery-like stocks is occurring, rather than their subsequent corrections as studied by most prior studies.
Our empirical findings are robust across six different proxies that are studied in the literature of lottery-related anomalies. In addition, this inverted-V shaped pattern on lottery return spreads is more pronounced among firms with more retail trade imbalance, with low institutional ownership, and in the regions with stronger gambling propensity. Moreover, we show that the cumulative return spreads based on other anomalies characteristics such as book-to-market, past returns, profitability and minus investment over assets are increasing both before and after earnings announcements. Thus, the inverted-V shaped cumulative return spread is unique to lottery-related characteristics. This sharp contrast in the shape of cumulative return spreads highlights the unique role of speculation ahead of earnings announcements for our lottery-related characteristics.
Figure 1: Event-time lottery portfolio excess returns over 11 trading days
This figure plots the cumulative buy-and-hold hedge portfolio returns (in percentage) during the (-5,+5) event window centered at the earnings announcement date. Each quarter, firms with earnings announcements are divided into five portfolios based on each one of six lottery proxies from the month prior to the announcements. If the earnings announcement date is in the first 10 trading days of a month, we lag one more month and use the lottery proxies from two months prior to the announcements. For each day during the (-5,+5) event window for each portfolio, we calculate the equal-weighted average buy-and-hold excess returns (in excess of the value-weighted return of the CRSP index) accumulated starting from day -5. We plot the difference of the average returns between the top and the bottom quintile lottery portfolios. We consider six lottery proxies: Maxret, Skewexp, Prc, Jackpotp, Ivol, and Z-score. Maxret is the maximum daily return; Skewexp is the expected idiosyncratic skewness from Boyer et al. (2009); Prc is negative log of one plus stock price, i.e., P rc = −log(1 + Price); Jackpotp is the predicted jackpot probability from Conrad et al. (2014); Ivol is idiosyncratic volatility from Ang, Hodrick, Xing, and Zhang (2006); Z-score is a composite Z-score based on the previous five lottery proxies. Detailed variable definitions are described in the Appendix. We exclude stocks with a price less than $1 per share at the end of the month prior to the earnings announcements. The sample period is from 1972 to 2014 except for Skewexp which is from 1988 to 2014. This figure plots the cumulative buy-and-hold hedge portfolio returns (in percentage) during the (-10,+10) event window centered at the earnings announcement date. Each quarter, firms with earnings announcements are divided into five portfolios based on each one of six lottery proxies from the month prior to the announcements. If the earnings announcement date is in the first 10 trading days of a month, we lag one more month and use the lottery proxies from two months prior to the announcements. For each day during the (-10,+10) event window for each portfolio, we calculate the equal-weighted average buy-and-hold excess returns (in excess of the value-weighted return of the CRSP index) accumulated starting from day -10. We plot the difference of the average returns between the top and the bottom quintile lottery portfolios. Lottery proxies are defined the same as in Figure 1 . We exclude stocks with a price less than $1 per share at the end of the month prior to the earnings announcements. The sample period is from 1972 to 2014 except for Skewexp which is from 1988 to 2014. This figure plots the cumulative buy-and-hold hedge portfolio returns (in percentage) during the (-5,+5) event window centered at the earnings announcement date. Each quarter, firms with earnings announcements are divided into five portfolios based on each one of four proxies from the month prior to the announcements: Book-to-market equity (B/M), Momentum (MOM), Profitability (ROA), and the opposite of Investment-toassets (-IA). If the earnings announcement date is in the first 10 trading days of a month, we lag one more month and use the proxies from two months prior to the announcements. For each day during the (-5,+5) event window for each portfolio, we calculate the equal-weighted average buy-and-hold excess returns (in excess of the value-weighted return of the CRSP index) accumulated starting from day -5, and plot the difference of the average returns between the top and the bottom quintile portfolios. BM is the book value of equity divided by market value at the end of the last fiscal year. MOM is the cumulative stock return over the past year skipping one month. ROA is quarterly earnings divided by total assets in the previous quarter. IA is the annual change in total assets divided by total assets in the previous year. We exclude stocks with a price less than $1 per share at the end of the month prior to the earnings announcements. The sample period is from 1972 to 2014. 
non-US G7 countries
This figure plots the cumulative buy-and-hold hedge portfolio returns (in percentage) during the (-5,+5) event window centered at the earnings announcement date for non-US G7 countries. Each quarter within each country, firms with earnings announcements are divided into five portfolios based on a composite zscore of three lottery proxies from the month prior to the announcements (Maxret, Prc, and Ivol). If the earnings announcement date is in the first 10 trading days of a month, we lag one more month and use the lottery proxies from two months prior to the announcements. Maxret is the maximum daily return; Prc is negative log of one plus stock price, i.e., P rc = −log(1 + Price); Ivol is idiosyncratic volatility from Ang, Hodrick, Xing, and Zhang (2009) . We calculate the equal weighted average buy-and-hold excess returns (in excess of the value-weighted return of the local market portfolio) accumulated starting from day -5. All local currencies are converted to US dollars. We plot the difference of the average returns between the top and the bottom quintile z-score portfolios. Detailed variable definitions are described in the Appendix. This table reports the summary statistics for our sample of firm-quarter observations. EXRET (−1, +1), EXRET (−5, −1), and EXRET (0, +5), are the buy-and-hold excess returns for (-1,+1), (-5,-1), (0,+5) three relevant earnings announcement window periods, respectively, with day 0 referring to the earnings announcement date. The excess return is the difference between stock return and the return of the valueweighted CRSP index. ME is the market value of equity in millions, and MB is ME divided by the book value of equity, both measured at the end of the prior fiscal quarter. Momentum (M OM (−12, −1)) is cumulative stock returns over the past year skipping one month. Turnover is monthly trading volume divided by the number of shares outstanding. To address the issue of double counting of volume for NASDAQ stocks, we follow Anderson and Dyl (2005) and scale down the volume of NASDAQ stocks by 50% before 1997 and 38% after 1997 to make it roughly comparable to the volume on the NYSE. We consider six lottery proxies: Maxret is the maximum daily return, Skewexp is the expected idiosyncratic skewness from Boyer et al. (2009), Price is month-end stock price, Jackpotp is the predicted jackpot probability from Conrad et al. (2014), and Ivol is the standard deviation of daily residual returns relative to the Fama and French (1993) three-factor model from Ang, Hodrick, Xing, and Zhang (2006) . Z-score is a composite Z-score based on the previous five lottery proxies. Detailed variable definitions are described in the Appendix. We exclude stocks with a price less than $1 per share at the end of the month prior to the earnings announcements. All continuous variables (except returns) are winsorized cross-sectionally at the 1st and 99th percentiles. The sample period is from 1972 to 2014 except for Skewexp which is from 1988 to 2014. Variables are reported in percentages except for ME, MB, Skewexp, Price, and Z-score. Each quarter, firms with earnings announcements in that quarter are sorted into five portfolios based on each one of six lottery proxies from the month prior to the announcement date. If the announcement date is in the first ten trading days of a month, we lag one more month for the proxies. We report equal-weighted excess returns of these lottery portfolios, and the differences between top and bottom quintile portfolios during the (-5,-1) pre-event period in Panel A.1 and the (0,+5) post-event period in Panel B.1, with day 0 referring to the earnings announcement date. Panel A.2 and B.2 present analogous average returns using pseudo-announcement dates. Pseudo-announcement dates are computed by subtracting a randomly selected number of trading days from the actual announcement date, where the random numbers are drawn from a uniform distribution spanning 10 to 40 days. Panel A.3 and B.3 compare the differences between actual-and pseudo-announcement dates. Lottery proxies are defined the same as in Table 1 . We exclude stocks with a price less than $1 per share at the end of the month prior to the earnings announcements. Each quarter, we run two sets of cross-sectional regressions of (-5,-1) pre-event excess returns (Panel A) and (0,+5) post-event excess returns (Panel B) on lagged variables for each one of six lottery proxies. If the announcement date is in the first ten trading days of a month, we lag one more month for the control variables. The time-series average of the regression coefficients is reported. Excess returns are defined relative to the value-weighted CRSP index, and in percentages. LogMB is the log of Market-to-Book equity, LogME is the log of market equity, M OM (−1, 0) is the return in the last month, M OM (−12, −1) is the cumulative return over the past year with a one-month gap, and M OM (−36, −12) is the cumulative return over the past three years with a one-year gap. Lottery proxies are defined the same as in Table 1 . Independent variables (except for returns) are winsorized at their cross-sectional 1st and 99th percentiles. We exclude stocks with a price less than $1 per share at the end of the month prior to the earnings announcements. Every quarter, we run two cross-sectional regressions of (-5,-1) pre-event excess returns (Panel A.1 and B.1) and (0,+5) post-event excess returns (Panel A.2 and B.2) on lagged variables. If the announcement date is in the first ten trading days of a month, we lag one more month for the control variables. The time-series average of the regression coefficients is reported. Excess returns are defined relative to the value-weighted CRSP index, and in percentages. LogMB is the log of Market-to-Book equity, LogME is the log of market equity, M OM (−1, 0) is the return in the last month, M OM (−12, −1) is the cumulative return over the past year with a one-month gap, and M OM (−36, −12) is the cumulative return over the past three years with a one-year gap. Panel A uses analyst forecast dispersion as the proxy for difference-of-opinions, measured by the standard deviation of all valid forecasts of next quarter's EPS during the period of 90 days prior to the announcement date to 10 days prior to the announcement date, scaled by the absolute value of the mean forecast during the same period. Panel B uses past turnover as the proxy for difference-of-opinions, measured by monthly trading volume divided by number of shares outstanding. To address the issue of double counting of volume for NASDAQ stocks, we follow Anderson and Dyl (2005) and scale down the volume of NASDAQ stocks by 50% before 1997 and 38% after 1997 to make it roughly comparable to the volume on the NYSE. Lottery proxies are defined the same as in Table 1 . The intercept of the regression is not reported. Independent variables (except returns) are winsorized at their cross-sectional 1st and 99th percentiles. We exclude stocks with a price less than $1 per share at the end of the month prior to the earnings announcements. Each quarter, firms with earnings announcements in that quarter are sorted into five portfolios based on each one of six lottery proxies from the month prior to the announcement date. If the announcement date is in the first ten trading days of a month, we lag one more month for the proxies. Panel A reports the change in retail trade imbalance of bottom and top quintile lottery portfolios and their differences in the preevent period. We first compute daily retail trade imbalance using the difference between buy-initiated and sell-initiated small-trade volume divided by the total of buy-initiated and sell-initiated small-trade volume: RIM B = (BUYVOL − SELLVOL)/(BUYVOL + SELLVOL), where BUYVOL and SELLVOL are the daily buy-and sell-initiated small-trade volume of this stock, respectively. We then aggregate the daily retail trade imbalance during (-10,-6) and (-5,-1) event windows, with day 0 referring to the earnings announcement date. The pre-event change is the (-5,-1) RIMB minus (-10,-6) RIMB, normalized by the absolute value of the (-5,-1) RIMB. Panel B reports the time-series average of the regression coefficients from the Fama-MacBeth predictive regressions. We add two independent variables: (-5,-1) RIMB and its interaction with our lottery proxies into the Fama-MacBeth regressions in Panel B in Table 4 . Lottery proxies are defined the same as in Table 1 . We only include NYSE and AMEX common stocks, and require the price to be at least $1 at the end of month prior to the earnings announcements. Independent variables (except returns) are winsorized at their cross-sectional 1st and 99th percentiles. The sample period is from 1983 to 2000 except for Skewexp which is from 1988 to 2000. The t-statistics are calculated based on the heteroskedasticityadjusted standard errors of Newey-West (1987) Each quarter, we run two sets of cross-sectional regressions of (-5,-1) pre-event excess returns (Panel A) and (0,+5) post-event excess returns (Panel B) on lagged variables. If the announcement date is in the first ten trading days of a month, we lag one more month for the control variables. The time-series average of the regression coefficients is reported. Excess returns are defined relative to the value-weighted CRSP index, and in percentages. LogCPRATIO is the log of Catholic-Protestant ratio from Kumar et al. (2011) . LogMB is the log of Market-to-Book equity, LogME is the log of market equity, M OM (−1, 0) is the return in the last month, M OM (−12, −1) is the cumulative return over the past year with a one-month gap, and M OM (−36, −12) is the cumulative return over the past three years with a one-year gap. Lottery proxies are defined the same as in Table 1 . Independent variables (except returns) are winsorized at their cross-sectional 1st and 99th percentiles. We exclude stocks with a price less than $1 per share at the end of the month prior to the earnings announcements. Each quarter, firms with earnings announcements are first divided into 2 groups based on the institutional ownership (IO). Within each IO group, firms are further sorted into five portfolios based on each one of six lottery proxies from the month prior to the announcement date. If the announcement date is in the first ten trading days of a month, we lag one more month for the proxies. We report equal-weighted excess returns of these lottery portfolios, and the differences between top and bottom quintile portfolios during the (-5,-1) pre-event period in Panel A.1 and the (0,+5) post-event period in Panel B.1, with day 0 referring to the earnings announcement date. IO is calculated as the percentage of firms' shares held by institutional investors at the end of prior quarter. Lottery proxies are defined the same as in Table 1 . We exclude stocks with a price less than $1 per share at the end of the month prior to the earnings announcements. The sample period is from 1980 to 2014 except for Skewexp which is from 1988 to 2014. Excess returns are reported in percentages. The t-statistics are calculated based on the heteroskedasticity-consistent standard errors of White (1980) . We only report the bottom and top quintile lottery portfolios and their differences to save space. This table reports the pre-event and post-event portfolio returns for non-US G7 countries. Each quarter in each country, firms with earnings announcements are divided into five portfolios based on a composite z-score of three lottery proxies (Maxret, Prc, and Ivol) from the month prior to the announcement date. If the announcement date is in the first ten trading days of a month, we lag one more month for the proxies. Maxret is the maximum daily return, Prc is negative log of one plus stock price, i.e., P rc = −log(1 + Price), and Ivol is idiosyncratic volatility from Ang, Hodrick, Xing, and Zhang (2009 Each quarter, firms with earnings announcements in that quarter are sorted into five portfolios based on each one of six lottery proxies from the month prior to the announcement date. If the announcement date is in the first ten trading days of a month, we lag one more month for the proxies. We report the skewness (Panel A.1) of firm-quarter panel excess returns during the (-1,+1) 3-day event-window centered at the announcement date for the top and bottom quintile portfolios, and their differences. We also present analogous skewness (Panel A.2) using pseudo-announcement dates. Pseudo-announcement dates are computed by subtracting a randomly selected number of trading days from the actual announcement date, where the random numbers are drawn from a uniform distribution spanning 10 to 40 days. Panel A.3 compares the differences between actual-and pseudo-announcement dates. Panel B reports the skewness of firm-quarter panel earnings surprise at the announcement date for the top and bottom quintile portfolios, and their differences. The earnings surprise is calculated by taking the difference between actual quarterly earnings per share and the most recent median consensus EPS forecast of analysts for that quarter normalized by assets per share at previous quarter end. Lottery proxies are defined the same as in Table 1 . We exclude stocks with a price less than $1 per share at the end of the month prior to the earnings announcements. Each quarter, firms with earnings announcements in that quarter are sorted into five portfolios based on each one of six lottery proxies from the month prior to the announcement date. If the announcement date is in the first ten trading days of a month, we lag one more month for the proxies. We report equal-weighted excess returns of these lottery portfolios and the differences between top and bottom quintile portfolios during the (-5,-1) pre-event period in Panel A and the (0,+5) post-event period in Panel B within the subsample of early, on-time, and late announcers relative to the expected earnings announcement dates. Expected earnings announcement dates are calculated by adding the historical reporting lag to the current fiscal quarter end. The historical reporting lag is the median number of trading days between a firm's fiscal quarter end and its actual announcement dates for the same fiscal quarter over the previous ten years. Early, on-time, and late announcers are firms whose actual announcement dates are more than one day before, within one day, and more than one day after the expected earnings announcement dates, respectively. Lottery proxies are defined the same as in Table 1 . We exclude stocks with a price less than $1 per share at the end of the month prior to the earnings announcements. This table compares the monthly return spreads of the standard lottery strategy (Panel A), our refined lottery strategy (Panel B), and their differences (Panel C). The standard lottery strategy is constructed by holding a hedge portfolio from longing bottom quintile lottery portfolios and shorting top quintile lottery portfolios. Each month, stocks are divided into 5 portfolios based on each one of six lottery proxies from the previous month. Our refined lottery strategy adds a pre-event strategy to the standard lottery strategy. Firms with earnings announcements in a certain month are bought if they belong to the top quintile lottery portfolios and sold if they belong to bottom quintile lottery portfolios during the (-10,-1) pre-event window.
Summary Statistics
To ensure that the strategy is implementable, we only use the pre-event days after the portfolio formation date. The portfolio is held for one month and value-weighted excess return and Fama-French four-factor alpha spreads are calculated. Lottery proxies are defined the same as in Table 1 . We exclude stocks with price less than $1 at the end of the previous month. 
Appendix: Definitions of Key Variables
This appendix provides the details for constructing the lottery measures.
Skewexp:
The expected idiosyncratic skewness is calculated in two steps following Boyer, Mitton, and Vorkink (2010) (Table 2, Model 6, page 179). First, we estimate the following cross-sectional regressions separately at the end of each month t: is i,t = β 0,t + β 1,t is i,t−60 + β 2,t iv i,t−60 + λ t X i,t−60 + ε i,t , where is i,t and iv i,t denote the historical estimates of idiosyncratic volatility and skewness relative to the Fama and French three-factor model, respectively, for firm i using daily stock data over the past 60 months till month t. X i,t is a set of firm-specific variables including momentum as the cumulative returns over months t − 72 through t − 61, turnover as the average daily turnover in month t − 60, the small-size market capitalization dummy, the medium-size market capitalization dummy, the industry dummy based on the FamaFrench 17-industries definition, and the NASDAQ dummy. After we have these regression parameters, the expected idiosyncratic skewness for each firm i at the end of each month t is then computed in the second step:
Skewexp t ≡ E t [is i,t+60 ] = β 0,t + β 1,t is i,t + β 2,t iv i,t + λ t X i,t .
Similar to Boyer, Mitton, and Vorkink's (2010) baseline database, our expected idiosyncratic skewness measure dates back to January 1988.
Jackpotp:
The predicted jackpot probability is constructed from the baseline model in Conrad, Kapadia, and Xing (2014) (Table 3 , Panel A, page 461). In particular, for each firm, we first estimate the baseline logit model using data from the past 20 years at the end of June every year: P rob t−1 (Jackpot i,t = 1) = exp(a + b × X i,t−1 ) 1 + exp(a + b × X i,t−1 ) ,
where Jackpot i,t is a dummy that equals 1 if firm i's log return in the next 12 month period is larger than 100%. The vector X i,t−1 is a set of firm-specific variables known at time t − 1, including skewness of log daily returns (centered around 0) over the last 3 months, log stock return over the past year, firm age as the number of years since appearance on CRSP, asset tangibility as the ratio of gross PPE (property plant and equipment) to total assets, the log of sales growth over the prior year, detrended stock turnover as the difference between the average past 6-month turnover and the average past 18-month turnover, volatility as the standard deviation of daily returns (centered around 0) over the past 3 months, and the log of market equity in thousands. Next, we use these estimated parameters to construct the out-of-sample predicted jackpot probability (Jackpotp). We reestimate this model for each firm every year from 1951, so our first set of out-of-sample predicted jackpot probabilities is from January 1972.
Ivol : The idiosyncratic stock return volatility is constructed following Ang, Hodrick, Xing, and Zhang (2006) . In particular, we measure IVOL by the standard deviation of the residual values from the following time-series model:
where R i,t is stock i's daily excess return on date t, and R M,t , SM B t , and HM L t are the market factor, size factor, and value factor on date t, respectively. 18 We estimate the above equation for each stock each month in the data set using the daily return from the previous month with a minimum requirement of 10 nonmissing values.
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Z-score: Z-score is a monthly composite lottery measure calculated as the average of the individual z-scores of the following five lottery measures: Maxret, Skewexp, Prc, Jackpotp, and Ivol. Each month for each stock, each one of the five lottery measures is first converted into its rank and then standardized to obtain its z-score: z = (r − µ r )/σ r , where r is the rank of this measure, µ r and σ r are the cross sectional mean and standard deviation of r. The composite z-score is the average of these five z-scores. We require a minimum of three nonmissing z-scores to compute this measure.
Non-US G7 countries: Following Gao et al (2015) , for each country, we only include common stocks traded on its major national stock exchanges. Most countries have only one major exchange except for Canada, for which we use stocks from both the Toronto Stock Exchange and the TSX Ventures Exchange, and Japan, for which we include all stocks traded on the Osaka Securities Exchange, the Tokyo Stock Exchange, and JASDAQ. We convert all returns, prices, and accounting variables from local currency to US dollars. We further exclude micro-cap firms which have market equity below 5% in each quarter in a country. Returns are winsorized at 0.5 and 99.5 percentiles to avoid extreme values.
To measure the lottery feature of international stocks, we use three proxies similar to our definitions for US stocks: Maxret is the maximum daily return within a month, and Prc is negative log of one plus month-end stock price, i.e., P rc = −log(1 + Price)). To compute Ivol for each country, we first specify a local version of the Fama-French threefactor model including a local market excess return factor, a local size factor, and a local value factor, following Ang et al. (2009) and Gao et al. (2015) . The market factor is the value-weighted return of the local market portfolio minus the one-month U.S. T-bill rate. The country-specific size is the return spread between the smallest and biggest local firms, and the value factor is the spread between the local value and growth firms. The idiosyncratic volatility (Ivol) is computed as the standard idiosyncratic volatility measure, i.e., the standard deviation of residuals from the daily local factor model within a month with a minimum requirement of 10 nonmissing values. After we obtain Maxret, Prc, and Ivol for each stock, we construct a composite z-score as the average of these individual z-scores.
Further, to ensure the accuracy of earnings announcement dates for international countries, we only use dates that can be confirmed from multiple available data sources. In particular, we require the dates to exist in both Thomson Reuters Worldscope database and Bloomberg for non-US G7 countries except for Canada, for which we require the dates to exist in all three data sources: Thomson Reuters Worldscope database, Compustat North American database and Bloomberg. Lastly, we require a minimum of 50 stocks when forming portfolios to avoid the potential bias from having portfolios with too few assets.
